To meet the helium (He) requirements of the superconducting supercollider (SSC), the cryogenic plants must be able to respond to time-varying loads. Thus the design and simulation of the cryogenic plants requires dynamic models of their principal components, and in particular, the core heat exchangers. In this paper, we detail the derivation and computer implementation of a model for core heat exchangers consisting of three partial differential equations (PDEs) for each fluid stream (the continuity, energy and momentum balances for the He), and one PDE for each parting sheet (the energy balance for the parting sheet metal); the PDEs have time and axial position along the exchanger as independent variables. The computer code can accommodate any number of fluid streams and parting sheets in an adiabatic group.
Introduction
The conceptual design of the SSC calls for ten liquid He refrigeration plants to be located at one-tenth intervals around the 53-mile ring (Ref. 1) . A basic feature of the operation of the refrigeration plants is related to the unsteady state or dynamic operation of the SSC; typically it will go through transient periods of operation, such as cool down, operation as a particle accelerator, then limited shutdown for maintenance and preparation for the next experiments. Also, unexpected disturbances will occur, such as magnet quenches, that must be accommodated. Because of the low temperatures required for superconducting magnets, several heat shields will be used which require coolant streams at different temperatures. These streams interact through a series of heat exchangers in the refrigeration plants to achieve desired coolant temperatures. The heat exchangers are therefore a major component of the refrigeration plants, and the design of the heat exchangers is a central consideration in determining the operating perf0fmance of the refrigeration plants. The dynamic nature of the operation of the refrigeration plants to accommodate normal and unexpected transient conditions within the SSC therefore requires that the modelling and computer simulation of the heat exchangers involve the solution of unsteady-state (time-dependent) partial differential equations.
Core (or plate-fin) heat exchangers are used for the SSC refrigeration plants, mainly for their high heat transfer efficiency and relatively low cost. The heat transfer section of the prototypical core heat exchangers consists of parallel flat plates of metal (called parting sheets), with corrugated metal connecting the plates (called fins). He flows past the fins parallel to the parting sheets, co currently or countercurrently. Figure 1 illustrates the stacking of parting sheets and fins and a parallel flow pattern in a core heat exchanger. The passage arrangement for the prototypical core heat exchangers is periodic, i.e., an adiabatic group consisting of a small number of passages is repeated many times, and the adiabatic group has a mirror symmetry aliout the middle passage. Figure 2 illustrates the passage arrangement within an adiabatic group consisting of four fluid streams. It also illustrates the indexing convention in our model for streams and parting sheets, i.e., the index increments toward the symmetry passage. Our model for the prototypical core heat exchangers is focused on the dynamic behavior of the fluid streams and parting sheets in an adiabatic group. 
